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B-GALATOSIDASE/C-TERMINAL DOMAIN/NMR/RICE/CARBOHYDRATE

BINDING

Plant B-galactosidases are classified in glycoside hydrolase family 35 (GH 35).
Many plant BGals have an additional C-terminal domain similar to galactose-binding
lectin from sea urchin, although its role in carbohydrate-binding has only been
speculated to date. To understand the function and structure of the C-terminal domain
from rice B-galactosidase OsBGall, the cDNA encoding the OsBGall C-terminal
domain (OsBGall Cter) was amplified by PCR and cloned into pET32b(+). The
recombinant OsBGall Cter was expressed with and without labeling with *°N, *3C or
5N and C. The OsBGall Cter fusion protein had a denatured molecular weight of
approximately 33 kDa. The fusion protein was cleaved with thrombin protease to
remove the N-terminal thioredoxin and His tags. The OsBGall Cter protein was
purified by 2 steps of IMAC and benzamidine column. The free OsBGall Cter had a
denatured molecular weight of approximately 13 kDa and an apparent native
molecular weight of about 15 kDa, indicating that the free OsBGall Cter is a
monomer in solution. The backbone assignments of OsBGall Cter were constructed
from 3D HNCO, CBCA(CO)NH and HNCACB nuclear magnetic resonance (NMR)
spectra. Side chain peaks for the OsBGall Cter were assigned from C(CO)NH and

HCCH-TOCSY spectra. NOESY spectra provided constraints for calculation of the 3-



v

dimensional structure. The secondary structure of OsBGall Cter had 5 B-stands and 1
a-helix. The structure of this domain was similar to carbohydrate binding domains
from animals, but showed differences in the loops. Loops A and C of OsBGall Cter
are longer than the corresponding loops from mouse latrophilin-1 and the chum
salmon lectin domain. Loop A of OsBGall Cter was not well-defined, suggesting it is
flexible. Although OsBGallCter was predicted to be a galactose/rhamnose-binding
lectin, titration with rhamnose, galactose, glucose and raffinose showed no binding in
the HSQC NMR spectra. OsBGallCter appeared to bind to o-(1,5)-L-arabinotriose
and B-(1,5)-D-galactobiose, as well as several other oligosaccharides and
polysaccharides, on a carbohydrate array. The OsBGall Cter binding to a-(1,5)-L-
arabinotriose was tested by STD NMR, but no signs of binding were observed.

To study the whole B-galactosidase structure and function, rice OsBGall B-
galactosidase was expressed from a codon-optimized cDNA in Pichia pastoris. Protein
expression was induced 1% methanol at 20°C to yield the recombinant enzyme,
designated OsBGallopt. This enzyme had an apparent molecular mass of 97 kDa and a
slight smearing of the band to upper molecular weight suggested the protein was
glycosylated at one or both of the two putative N-glycosylation sites observed in the
OsBGal1l sequence. The optimum pH for OsBGall expressed in this system was found

to be 4.5 and the optimum temperature was at 55°C.
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